We claim: 

1 . A system to enhance buffering low-voltage flash memory', comprising: 

a multiple of thin gate-oxide transistors; and 

an input buffer receptive to an enabling signal, an input signal, and an 
inhibiting signal, wherein the input buffer includes a component that inhibits 
semiconductor breakdown of the multiple of thin gate-oxide transistors when the 
inhibiting signal is at a low voltage level. 

2 The system of claim 1, wherein the component includes a first connection, a 
second connection, and a third connection, wherein the first connection is coupled to 
the inhibiting signal, wherein the second connection is coupled to the input sxgnal, 
wherein the third connection presents the input signal when the inhibiting sxgnal » 
at a first predetermined level. 

3 The system of elaim 2, wherein the tod connection of the eomponent 
refrains from presenting to input signal when the inhibiting signai is a. a second 
predetermined level so as to inhihi. semiconductor breakdown of to multiple of 
to gate-oxide transistors when the input signal is at an undesired high voltage 
level. 

4 The system of elaim 1, further comprising a voltage sensor receptive to the 
iupu, signal and a pumped signal, whereto the voltage sensor produces a sensed 
signal at a third predetermined level when to input signal is at a destred hrgh 
vottage level, otomise to voltage sensor produces to sensed signal a. a fourth 
predetermined level. 
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, The system of daim 4, father comprising an inhibiting circuit receptive ,„ 
inhibiting signal. 

f A.^u.bufeforaK.w.votegeflashmemorydevice, comprising: 
' aninpn.s.gehavingafc.conneo.ion.asecondeonnecUon.a.aa^ 

to second connexion is receptive to an inpu. signa,, where™ ,he ^ stage 
inhibits the inpn. signa, from being presented a, rhe third connectton when the 
inhibiting signal is at a predetermined level; and 

lu^f^bavinga^comr^onandasecondconn^w^ 

O.esecondeonneehonpresents.heinpntsignaUodre.ow-volfageflashmemo^ 
device. 

7 Themp».bnffer„fc.aim6,fn rt hereompris,ngaresis ( orconpl 0l «ome 
input signa. comprises a signa, generated from an *— * 

voltage memory device. 

, Thei^utbufferofc.aimT.fnrmercomprismgaseoonddampmgcircui, 
voltage memory device. 
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,0 The inpu, buffer of Cairn 7, fu«her comprising a flurd oiamping o.rcu,, 
oupfed ,o .he ihird connexion of Ore inpu, s«age to Camp me inpu, srgna hemg 

Ld Camping cireui, enhances a charge-oevree-model .e, ma, - apphed .„ the 
low-voltage memory device. 

, , The inpu, buffer of Cairn 7, tamer comprising a fourth Camping chcm, 

Camping cireui, enhances a charge^evicmodel ,es, ma, ,s appheo ,o me fow 
voltage memory device. 

12 An inpu, buffer for a low-voUage flash memory device, comprising: 
' anilf pu,s b gehavi„gaga,e > adram,andasou rc c,whcremfl,ega,e,s 

^ve^aainhibinugsi^whe^fl^dmmis^flve^anmpma.grt 

W henmeirmibitmgrignalisa,aprede,en«inedtevd;and 

flrcfl^c^o.,^^^.^^^^^^ 

13 The^bufeofc.ataia.fl^"^^^" 

wheremmcbiaa is coupled tottesou^ofmcfl^P-ham.e.—. 

,/ The i lip „,buffer„fCaiml3 > r%mer M m P risingasecondp<hanne. 
Ls.orhalgaga^.au^asource.andabias.whe.mflrega.e.smcephve.o 
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the inhibiting signa., wherein tire source is coupled to me drain of .he firs, p-channe, 
tt ans is ,or, wherein me bias is eonp.ec ,o the drain of .he second p-chan„e, 

4 

,5 The input buffer of elaim 14, further eomprising a resistor having a firs, 
connection and a second connection, wherein the first eonnection is conpted to the 
dnun of tire second p-channe. transistor, wherein tire second connection is coupled 
to a voltage supply. 

,6 The inpn, buffer of claim 1 5, wherein tire coupling between the source of the 
firs, p-ohanne. tiansiaor and tire drain of tire inpu. stage defines a node, wherem the 
M p-channe. tiansistor and tire second p-ohanne. transistor act to prevent tire node 
from floating when the inhibiting signal is at the predetermined level. 

17 An input buffer for a low-voltage flash memory device, comprising: 

an input stage having a gate, a drain, and a source, wherein tine gate .s 
^.ive u, an inhibiting signal, wherein tire drain is receptive to an inpu. s.gnal, 
wherctamempu.s.ageinWbi.sme^ 
when tire inhibiting signal is at a predeteimined level; and 

an output stage having an inverter ma. includes a firs, eonnection turd a 
second eonnection, whercin tire firs, eonnection is coupled .o me source of me mpu. 
stag e, and wherein me second connection present me input signal to (he low- 
voltage flash memory device. 

,8 The input buffer of elaun 17, wherein me inverter includes an n-channe. 
transistor having a gale, a drain, and a source, whercin me gate is coupled to toe 
source of me inpu, srage, wherein me source is coupled to ground, and wherem me 
drain presents an inverted input signal. 



Attorney Docket 303.698US1 



26 



Micron 99-0565 



19 The input buffer of claim 1 8, whereiu the inverter further includes ap- 
channel transistor having a gate, a drain, and a source, wherein the gate is coupleu to 
ft. source of Ute input stage, wherein the source is coupled to the.drain of me n- 
channel transistor. 

20 The input buffer of claim 19, further comprising an enabling transistor 
having a gate, a drain, and a source, wherein the gate is receptive to an enabhng 
signal, wherein the drain is coupled to a voltage supply, wherein the source xs 
coupled to the drain of the p-channel transistor. 

21 . The input buffer of claim 20, wherein the enabling transistor includes a p- 
channel transistor. 

22 An input buffer for a low-voltage flash memory device, comprising: 

an input stage having a transistor that inCudes a gate, a drain, and a source, 
whereto the gate is receptive to an inhibiting signal, wterein Are drain is receive to 

at the source when me inhibiting signal is at a first predetenntaed level; 

an output stage having an inverter that includes a firs, connection and a 
assond connection, wherein the first connection is coupled «o the source of me 
^nsistor, and wherein the second connection presents the input signal to the tow- 
voltage flash memory device; and ^, m i„_i 
, voltage sensor to nigger when the input signal to a. a second predetermrneu 
tovel, wherein the voltage sensor is receptive to a pumped signal and the mput 
signal. 

23 The input buffer of claim 22, wherein the voltage sensor includes a 
triggering s^ge receptive to the input signal, wherein the triggering stage includes a 
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first portion that has a set of p-channel transistors that includes: 

a first p-channel transistor having a gate, a drain, a source, and a bias, 

signal, wherein the first resistor is coupled to a voltage supply; 

a second p-channel transistor having a gate, a drain, a source, and a bias, 
wherem the gate is coupled to a second resistor, wherein the dra,n is coupled to the 
second resistor and the source of the first p-channel transistor, wherein the bias ,s 

coupled to the input signal; 

a third p-channel transistor having a gate, a dram, a souree, and a bras, 
wherein the gate is eoup.ed to a third reststor, wheretn the source is coupled to .the 
input signal, wherein the dram is coupled to the third resistor and the source 
second p-channel ttansistor, and wherein the bias rs coupled to the input stgnal; and 

wherein the triggering stage includes a second portion that has a set of n- 

channel transistors that includes: 

a first n-ehannel transistor having a gate, a drain, and a source, 
wherein the gate is eoup.ed to the pumped signal, wheretn the souree rs eoup,ed to 
ground; 

a second n-channel transistor having a gate, a drain, and a source, 
wherein the gate is coupled to the pumped signa., wherein the source is eoup.ed .0 
the drain of the first n-chamtel transistor; 

a third n-ehanne. transistor having a gate, a drain, and a source, 
wherein the gate is eoup.ed to the pumped signal, wherein the source is coupled to 
the drain of the second n-channel transistor; 

a fourth n-channel ttansistor having a gate, a drain, and a source, wheretn fire 
ga ,e is coupled to the pumper, signal, wherein the source is coupled .0 the dram of 

the third n-channel transistor; 

a fifth n-channel transistor having a gate, a drain, and a source, 
wherein the gate is coupled to the pumped signal, wherein the source is coupled to 
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Ihe drain of Ihe fourth n-channel transistor, and 

a sixth n-channel transistor having a gate, a drain, and a source, 
wherein the gate is eoupfed to the pumped signa,, .herein the drain is eoup.ed to the 
source of the first p-channe. transistor, and wherein the source ,s eoup.ed .0 
drain of the fifth n-channel transistor. 

24 Th e input buffer of claim 23, further comprising a se, of metal options that 

inC ' Ud6 a first meta, optton having a firs, connection and a second connection, 
wherein the firs, connexion is receptive ,o ,he inpn, signal, and wherem ,he second 
connection is eoup,ed ,o fire source of fire ,hird p-channe, .ransistor; 

a second me,a, op,io„ havmg a firs, connection and a second common, 
.herein ,he firs, connection is coupled ,o the source of the thtrd p-ehamte, 
Ulster, and wherein me second conneCion is coupled ,o the dratn of ,he tmrd p 

channel transistor; 

a third meta, option havmg a firs, connection and a second connectton, 

wherein the firs, connection is coupled ,0 the source of Ore second 
^iator.andwhereinthesecondconneotioniscoupledromedratnofthe second 

n-channel transistor; 

a fourth meta! option having a firs. conneCion and a second connectton 

and wherein the second connection is coupled to tire source of the fifth n-channel 

^Tfifth meta. option having a firs, connection and a aecond connection, 

^stor, and wherein tire second connection is coupled ,o tiae source of tire fourth 

n-channel transistor; 

a six* me*, option having a firs, connection and a second connechon. 
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,..„„„— -»---7:i:ri:r.— 

and wherein the second connection ,s coupled to the 



nansistor, and wherein the second connection ,s coupled ,0 .he 

mi wherein the second connection ,s e„„p,ed ,o «he souree of ,he firs, ehann 
transistor. 

2 , The inpn. buffer of Cain, 23, ***** composing an inverting stage ,har 

includes: 

a first inverting stage that includes: 
a first inverter that includes: 

a seventh n-channel transistor taring a gate, a dram, and 

\~a tn thp pate of the seventh n-channel 

coupled .0 Ore drain of ,he seventh n-channe, rranststor, and wherern 

coupled to the voltage supply; 

a second inverter that includes: 

an eighth n-channel transistor having a gate, a dram, and 
_e, W hereMhegate, S coup,ed,o«hedra ta of,heseven,hn-chan,e,^.s t or, 

wherein the source is coupled to ground; 
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a fifth p-channel transistor having a gate, a drain, a source, 

«, a bias, wherern the gate is coupled to the gate of the eighth .channel — 
leinthesoereerseoep.eatothevoftagesuppi.whereintheftrarnrseou,^ 

voltage supply; 

a second inverting stage that includes: 

a third inverter having a first connection and a second connechon, 
wherein the firs, connection is eonp.ed «o the drain of .he eighth n-ehannel 

wherein the firs, connection is coup,ed ,0 ttte second connec.ion of the ftnrd 
inverter. 

26. The inpu. buffer of claim 25, further comprising a delay stage to reject 

undesired noise that includes: 

a first delay circuit that includes: 

a first metal option having a first connection and a second 
connection, wherein the first connection is coupled to the drain of the eighth n- 

channel transistor; 

a second metal option having a first connection and a second 
connection, wherein the first connection is coupled ,0 the voltage supply wherern 

a sixth p-channel transistor having a gate, a dram, and a source, 

wherein the drain is coupled to the source, wherein the source ,s coupled ,0 

voltage supply; 

a second delay circuit that includes: 

a third metal option having a first connection and a second 
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connection, wheretn the first connection is coupled ,o the drain of «hc eighth n- 

channel transistor; 

a fourth metal option having a firs, connection and a second 
connection, wherein the first connection is coupled to ground, wherein the second 
connection is coupled to the second connection of the third metal option; 

a ninth n-channel transistor having a gate, a drain, and a source, 
wherein the gate is coup.ed ,0 the second connection of the third metal option, 
wherein fine drain is coupled to the source, wherein fire source is coupled to ground; 
a third delay circuit that includes: 

a fifth metal option having a first connection and a second 
connection, wherein the first connection is coupled to the dram of the eighthn- 

channel transistor; 

a sixth metal option having a firs, connection and a second 
connection, wherein .he firs, connection is coupled to ,he vohage supply, wheretn 
I second connection is coupled to the second connection of the fifth meta, option; 

a seventh p-channel tiansis.or having a gate, a drain, and a source, 
wherein the gate is coupled to me second connection of .he fifth metal option 
wherein .he drain is coup.ed to the source, wherein the source is coupled .o the 

voltage supply; 

a fourth delay circuit that includes: 

a seventh metal option having a first connection and a second 
connection, wherein the first connection is coupled to the drain of the eighth n- 

channel transistor; 

an eighth me<al option having a firs, connection and a second 
connection, wherein the firs, connection is coupled .0 g^und, wherein .he second 
connection is conpled .0 .he second connection of the seventh metal option; and 

a tenth n-channel transistor having a gate, a drain, and a source, 
wherein the gate is coupied to the second connection of fire seventh meta. option, 



Att rneyD cket 303.698US1 



32 



Micr n 99-0565 



wherein the dram is coupled .0 .he source, wherein the source is coupled ,o ground. 

27 An inpn. buffer for a low-voltage flash memory device, comprising: 

an input stage having a transistor that includes a gate, a drain, and a source, 
wherein the gate is receptive to an inhibiting signa., wherein the drain is receptive to 
an input signa., wherein the transistor inhibits the input signa. from being presented 
at the source when the inhibiting signa. is a, a firs, predetermined level; 

an output stage having an inverter that includes a firs, connect™ and a 
second connection, wherein .he first connection is conp.ed .0 the source of the 
tra nsis,or, and whe re ,„ .he second connection presents fine inpu. signa. .o tine low- 
voltage flash memory device; and 

an inhibiting circni. .0 selectively produce the inhibiting signal, wherem the 
inhibiting circuit is receptive to a pumped signal and a sensed s.gnal. 

28 The input buffer of claim 27, wherein the inhibiting circuit includes a firs, n- 
channe. .ransistor having a gate, a drain, and a source, wherein the gate is receptive 
,0 the sensed signal, wherein .he drain presents .he inhibiting signa,, wherem the 
source is coupled to ground. 

2, The input buffer of claim 28, whercin the inhibiting circuit includes a second 
,„ an inverted sensed signal, wherein the source is coupled to ground. 

30 The inpu. buffer of claim 29, wherein tire inhibiting circuit inc.udes a firs, p- 
channe, transistor having a gate, a drain, a source, and a bias, wherein the gate „ 
cou'p.ed.o.hed^nof.hesecondn-channeltiansis.or.whereinuresource.s 

receptive .o tine pumped signa,, wherein .he dram is coup.ed to the drain o the firs, 
n-channe, transistor, and wherein the bias is receptive to the pumped stgna,. 
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3 , The inpu, buffer of Oaim 30, wherein the inhibiting circui, includes a second 

channe. — hav.ngaga.e.adrain.asou.ce.andabias, where, fi,ega, 
LtZ.o.edrainof.henrs.n.banne,—, wherern.be source ,srecep„ve 
LrLpumpedsignai.where.n.hedra.n.scoupied.oibedra.nonhe second n- 

channe, transistor, and wherein the bias is receptive to .he pumped srgna,. 

32 An inpu. buffer for a iow-vohage flash memory device, compnsing: 

an inpu, ,age having a firs, n-channe, transistor «ha, inchrdes a gate a ra „, 

rlphve.oan.npu.s.g.ai.wberein.hempu.s.ageinhibi.s.he.nputs.gna.hom 

beta g pre.en.ed a. .he source when the inhibi.ing signal is a. a low level 

an output s B ge to presen. .be inpu. s,gna, .0 the low-voltage flash memory 

device wherein the output stage includes: 

' as eco„dn.cbanne..ransis.orhavingaga,e,adrain,a„dasource, 

wherein the g a.e is coup,ed ,0 .he source of the first n-cha„ne, transistor, 

inverted input signal; 

a firs, p-channel transistor having a gate, a drain, and a source, 

whcrein.hega.eiscoup.ed .0 the source of the " — ^T 
wherein .he drain is coupled ,o fire drain of.be second n-cbanne. <rans„or. 



and 



a second p^hannel transistor having a gate, a drain, and a source, 

wherein fire gate is receptive .0 an enabling signal, wherein .he source rs 
eoup.ed.oavoHagesupply.whereinthedrainiscoup.ed.o.hcsourceofthe 

first p-channel transistor. 

r An input buffer for a low-vohage flash memory device, comprising: 

aTinputs.gehav.ngafirs.n.bann.hansis.ormat.nCudesagatcadram, 
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• * oa te is receptive to an inhibiting signal, wherein the dram 

t H »t the source when the inhibiting signal is at a low 
being presented at the source w low . vo ltage flash memory 

an output stage to present the input signal to the low 

device, wherein the output stage includes: 

a second n-channel transistor having a gate, a drain, and 

rt f the first n-channel transistor, 

inverted input signal; , acAlltre 
afirs.p-ohannd^ns.s.orhav.ngaga.e.adra.n.anda.ource 

, „f ihe first n-channel transistor, and 

wherein the drain is conpled to the drain of the seeond 
"* a second p-channei transistor having a gate, a drain, and a sonrce, 

first p-channel transistor; 
wherein the vo.tage sensor is receptive .0 a pumped stgnai and 
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source when the inhibiting signal is a, a predetermined level; and 

ourputting by an output stage by inverting by an inverter «ha, meludes a firs, 
connection and a second connection, wherern the firs, connection is coupler, to the 
source of ,he input stage, and wherein the second connectron presents ,h. rnpu, 
signal ,o the low-voltage flash memory device. 

35 The method of Cairn 34, wherein inverting includes the inverter that includes 
an n-channe. transistor havrng a gate, a drain, and a source, wherein the gate ,s 
coupted ,o me source of me rnpu, s,age, wherern the source is coupled to ground, 
and wherein the drain presents an inverted input signal. 

36 The method of claim 35, wherern inverting includes the inverter ,ha, firrther 
irrdudes a p-channe, ,ransis,or having a ga,e, a dram, and a source, wherein the gate 
is coupled to the source of the rnpu. stage, wherein the drain ,s coupled ,0 the dram 
of the n-channel transistor. 

37 T heme,hodofc.aim36,firrthercomprisingenabhng,heinv.rterbyan 
enabling transistor having a gate, a drain, and a source, wherein the gate is receptrve 

drain is coupled to the drain of the p-channel transrstor. 

38 . The method of claim 37, wherein enabling includes <he enabling transistor 
that includes a p-channel transistor. 

39 A method for buffering a .ow-vo.,agc flash memory device, comprising: 

- .ransferring by an input stage having a firs, n-channe, transrstor that irKh.de* 
a gate, a dram, and a source, wherein the ga,e is recepfive to an inhibiting srgnal, 
wherein me drain is receptive to an input signal, wherein transfemng mdudes 
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inhibiting the input signa. from being presented a. the source when the inhibiting 

signal is at a low level; 

outputting by an output stage to present the input signal to the low-voltage 

flash memory device, wherein outputting includes: 

receiving the input signal by a second n-channel transistor having a 
gate a drain, and a source, wherein the gate is coupled to the source of the 
first n-channel transistor, wherein the source is coupled to ground, and 
wherein the drain presents the input signal at a low level when the gate 
receives the input signal at a high level; 

receiving the input signal by a first p-channel transistor having a gate, 
a drain, and a source, wherein the gate is coupled to the source of the first n- 
channel transistor, and wherein the dram presents the input signal at a high 
level when the gate receives the input signal at a low level; and 

enabling the first p-channel transistor by a second p-channel 
transistor having a gate, a dram, and a source, wherein the gate is receptive 
to a low enabling signal, wherein the source is coupled to a voltage supply, 
wherein the drain is coupled to the source of the first p-channel transistor. 

40. The method of claim 39, wherein the act of inhibiting occurs when the low- 
voltage flash memory device is inactivated. 

41 A method for buffering a low-voltage flash memory device, comprising: 

transferring by an input stage having a first n-channel transistor that includes 
a gate a drain, and a source, wherein the gate is receptive to an inhibiting signal, 
wherein the drain is receptive to an input signal, wherein the input stage retrains 
fro; transferring the input signal from being presented at the source when the 

inhibiting signal is at a low level; 

outputting by an output stage to present the input signa. to the iow-voltage 
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(lash memory device, wherein the output stage includes: 

a second n-chan„el transistor having a gate, a drain, and a source, 
wherein the gate is coupled to the source of the firs, n-channel transistor, 
wherein the source is coupled to ground, and wherein .he drain presents an 

inverted input signal; 

a first p-channel transistor having a gate, a drain, and a source, 
wherein the gate is coupled to the source of the first n-channel transistor, and 
wherein the dram is coupled to the drain of the second n-channel trustor, 
and 

a second p-channel transistor having a gate, a drain, and a source, 
wherein the gate is receptive to an enabling signal, wherein the source is 
coupled to a voltage supply, wherein the drain is coupled to the source of the 
first p-channel transistor; 

sensing by a voltage sensor to trigger when the input signal is a, a firs, h.gh 
,eve>, wherein ,he voltage sensor is receptive ,o a pumped signal and ,he inpu, signal 

to produce a sensed signal; and 

producing by an inhibiling circuit tha, selectively produces the ,nh,bt„ng 
signal, wherein ,he inhibiting circuit is receptive to the pumped signal and the 
sensed signal. 

42. A wireless device, comprising: 
a processor; 
a display; and 

a low-voltage flash memory device that includes: 

a multiple of thin gate-oxide transistors; and . 
an input buffer receptive to an enabling signal, an input signal, and an 
inhibiting signal, wherein the input buffer includes a component that inmbus 
semiconductor breakdown of the multiple of thin gate-oxide transistors when 
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the inhibiting signal is at a predetermined level. 

43 . An input buffer protection circuit comprising: 
an input node to receive an input signal; 

an internal signal node coupled to communicate the input signal to an input 
buffer circuit; 

a pass transistor coupled between the input node and the internal signal node; 

a bias circuit coupled to the internal signal node, wherein the bias circuit and 
the pass transistor are coupled to be controlled by an inhibitor signal such that the 
bias circuit is active to bias the internal signal node to a predetermined voltage wtale 
the pass transistor is deactivated to interrupt a signal path from the input node to the 

internal signal node; and 

control circuitry to provide the inhibitor signal. 

44 The input buffer protection circuit of claim 43 wherein the control circuitry 
comprises transistors to deactivate the pass trans 1S tor and to activate the bias circuit 
when the input signal reaches a predetermined threshold voltage level. 

45 . The input buffer protection circuit of claim 43 wherein: 

the pass transistor comprises an n-channel transistor comprising a gate 

coupled to receive the inhibitor signal, a drain, and a source; and 

the bias circuit comprises a pair of p-channel transistors and a resistor 

coupled in series between a voltage supply and the internal signal node, gates of 

each of the pair of p-channel transistors being coupled to receive the inhibitor signal. 

46. The input buffer protection circuit of claim 43 wherein the control circuitry 
comprises: 

a voltage sensor coupled to receive a pumped signal and the input signal, the 
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voltage sensor to generate a sensed signal in response to the pumped signal and the 
input signal; and 

an inhibiting circuit coupled to receive the pumped signal and coupled to the 
voltage sensor to receive the sensed signal, the inhibiting circuit being coupled to 
the pass transistor to generate the inhibitor signal in response to the pumped signal 
and the sensed signal. 

47. An integrated circuit comprising: 

an input node to receive an input signal; 

an internal signal node coupled to communicate the input signal to an input 
buffer circuit; 

a pass transistor coupled between the input node and the internal signal node; 

a bias circuit coupled to the internal signal node, wherein the bias circuit and 
the pass transistor are coupled to be controlled by an inhibitor signal such that the 
bias circuit is active to bias the internal signal node to a predetermined voltage while 
the pass transistor is deactivated to interrupt a signal path from the input node to the 

internal signal node; and 

control circuitry to provide the inhibitor signal to activate the pass transistor 
and deactivate the bias circuit while the input signal is less than a predetermined 
threshold voltage level, and to deactivate the pass transistor and activate the bias 
circuit when the input signal reaches the predetermined threshold voltage level. 

48 . The integrated circuit of claim 47 wherein: 

the pass transistor comprises an n-channel transistor comprising a gate 
coupled to receive the inhibitor signal, a drain, and a source; and 

the bias circuit comprises a pair of p-channel transistors and a resistor 
coupled in series between a voltage supply and the internal signal node, gates of 
each of the pair of p-channel transistors being coupled to receive the inhibitor signal. 
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49. The integrated circuit of claim 47 wherein the control circuitry comprises: 

a voltage sensor coupled to receive a pumped signal and the input signal, the 
voltage sensor to generate a sensed signal in response to the pumped signal and the 
input signal; and 

an inhibiting circuit coupled to receive the pumped signal and coupled to the 
voltage sensor to receive the sensed signal, the inhibiting circuit being coupled to 
the pass transistor to generate the inhibitor signal in response to the pumped signal 
and the sensed signal. 

50. A memory device comprising: 

an input node to receive an input signal; 

an internal signal node coupled to communicate the input signal to an input 
buffer circuit; 

a pass transistor coupled between the input node and the internal signal node; 

a bias circuit coupled to the internal signal node, wherein the bias circuit and 
the pass transistor are coupled to be controlled by an inhibitor signal such that the 
bias circuit is active to bias the internal signal node to a predetermined voltage while 
the pass transistor is deactivated to interrupt a signal path from the input node to the 
internal signal node; and 

control circuitry to provide the inhibitor signal to activate the pass transistor 
and deactivate the bias circuit while the memory device is in a non-test operation, 
and to deactivate the pass transistor and activate the bias circuit when the memory 
device is in a test mode indicated by an elevated voltage greater than a 
predetermined threshold voltage level provided on the input node. 

5 1 . The memory device of claim 50 wherein: 

the pass transistor comprises an n-channel transistor comprising a gate 
coupled to receive the inhibitor signal, a drain, and a source; and 
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the bias circuit comprises a pair of p-channel transistors and a resistor 
coupled in series between a voltage supply and the internal signal node, gates of 
each of the pair of p-channel transistors being coupled to receive the inhibitor signal. 

52. The memory device of claim 50 wherein the control circuitry comprises: 

a voltage sensor coupled to receive a pumped signal and the input signal, the 
voltage sensor to generate a sensed signal in response to the pumped signal and the 
input signal; and 

an inhibiting circuit coupled to receive the pumped signal and coupled to the 
voltage sensor to receive the sensed signal, the inhibiting circuit being coupled to 
the pass transistor to generate the inhibitor signal in response to the pumped signal 
and the sensed signal. 

53. A method of operating an input buffer comprising: 
receiving an input signal at an input node; 

communicating the input signal to an input buffer circuit through an internal 
signal node; 

controlling a pass transistor coupled between the input node and the internal 
signal node and a bias circuit coupled to the internal signal node with an inhibitor 
signal to activate the bias circuit to bias the internal signal node to a predetermined 
voltage while the pass transistor is deactivated to interrupt a signal path from the 
input node to the internal signal node; and 

providing the inhibitor signal from control circuitry. 

54. The method of claim 53 wherein controlling a pass transistor and a bias 
circuit further comprises deactivating the pass transistor and activating the bias 
circuit when the input signal reaches a predetermined threshold voltage level. 
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55. The method of claim 53 wherein: 

controlling a pass transistor further comprises controlling an n-channel 
transistor comprising a gate, a drain, and a source by coupling the inhibitor signal to 
the gate of the n-channel transistor; and 

controlling a bias circuit further comprises controlling a pair of p-channel 
transistors and a resistor coupled in series between a voltage supply and the internal 
signal node by coupling the inhibitor signal to gates of each of the pair of p-channel 
transistors. 

56. The method of claim 53 wherein providing the inhibitor signal further 
comprises: 

receiving a pumped signal and the input signal in a voltage sensor, and 
generating a sensed signal in the voltage sensor in response to the pumped signal 

and the input signal; and 

receiving the pumped signal and the sensed signal in an inhibiting circuit, 
and generating the inhibitor signal in the inhibiting circuit in response to the pumped 
signal and the sensed signal. 

57. A method of operating an integrated circuit comprising: 
receiving an input signal at an input node; 

communicating the input signal to an input buffer circuit through an internal 
signal node; 

controlling a pass transistor coupled between the input node and the internal 
signal node and a bias circuit coupled to the internal signal node with an inhibitor 
signal to activate the bias circuit to bias the internal signal node to a predetermined 
voltage while the pass transistor is deactivated to interrupt a signal path from the 
input node to the internal signal node; and 

providing the inhibitor signal from control circuitry to activate the pass 
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transistor and deactivate the bias circuit while the input signal is less than a 
predetermined threshold voltage level, and to deactivate the pass transistor and 
activate the bias circuit when the input signal reaches the predetermined threshold 
voltage level. 

58. The method of claim 57 wherein: 

controlling a pass transistor further comprises controlling an n-channel 
transistor comprising a gate, a drain, and a source by coupling the inhibitor signal to 
the gate of the n-channel transistor; and 

controlling a bias circuit further comprises controlling a pair of p-channel 
transistors and a resistor coupled in series between a voltage supply and the internal 
signal node by coupling the inhibitor signal to gates of each of the pair of p-channel 
transistors. 

59. The method of claim 57 wherein providing the inhibitor signal further 
comprises: 

receiving a pumped signal and the input signal in a voltage sensor, and 
generating a sensed signal in the voltage sensor in response to the pumped signal 

and the input signal; and 

receiving the pumped signal and the sensed signal in an inhibiting circuit, 
and generating the inhibitor signal in the inhibiting circuit in response to the pumped 
signal and the sensed signal. 

60. A method of operating a memory device comprising: 
receiving an input signal at an input node; 

communicating the input signal to an input buffer circuit through an internal 
signal node; 

controlling a pass transistor coupled between the input node and the internal 
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signal node and a bias circuit coupled to the internal signal node with an inhibitor 
signal to activate the bias circuit to bias the internal signal node to a predetermined 
voltage while the pass transistor is deactivated to interrupt a signal path from the 
input node to the internal signal node; and 

providing the inhibitor signal from control circuitry to activate the pass 
transistor and deactivate the bias circuit while the memory device is in a non-test 
operation, and to deactivate the pass transistor and activate the bias circuit when the 
memory device is in a test mode indicated by an elevated voltage greater than a 
predetermined threshold voltage level provided on the input node. 

61. The method of claim 60 wherein: 

controlling a pass transistor further comprises controlling an n-channel 
transistor comprising a gate, a drain, and a source by coupling the inhibitor signal to 
the gate of the n-channel transistor; and 

controlling a bias circuit further comprises controlling a pair of p-channel 
transistors and a resistor coupled in series between a voltage supply and the internal 
signal node by coupling the inhibitor signal to gates of each of the pair of p-channel 
transistors. 

62 . The method of claim 60 wherein providing the inhibitor signal further 
comprises: 

receiving a pumped signal and the input signal in a voltage sensor, and 
generating a sensed signal in the voltage sensor in response to the pumped signal 
and the input signal; and 

receiving the pumped signal and the sensed signal in an inhibiting circuit, 
and generating the inhibitor signal in the inhibiting circuit in response to the pumped 
signal and the sensed signal. 
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63 . An input system for a low-voltage flash memory device, comprising: 
an input buffer comprising: 

an input stage comprising a transistor comprising a gate, a drain, and 
a source, the gate being coupled to receive an inhibiting signal and the drain being 
coupled to receive an input signal, the transistor being controlled to inhibit the input 
signal from being presented at the source when the inhibiting signal is at a first 

predetermined level; and 

an output stage coupled to the input stage to present the input signal 

to the low-voltage flash memory device; and 

a voltage sensor coupled to receive the input signal and a pumped signal to 
trigger when the input signal is at a second predetermined level. 

64. The input system of claim 63 wherein: 

the transistor comprises an n-channel transistor; and 

the output stage comprises an inverter comprising a first connection and a 
second connection, the first connection being coupled to the source of the transistor 
and the second connection to present the input signal to the low-voltage flash 
memory device. 

65 . The input system of claim 63 wherein the voltage sensor comprises a 
triggering stage comprising a set of p-channel transistors and a set of n-channel 
transistors coupled to receive to the input signal. 

66. The input system of claim 65 wherein the voltage sensor further comprises: 
a set of metal options; 

an inverting stage; and 

a delay stage to reject undesired noise. 
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67. The input system of claim 63, further comprising an inhibiting circuit 
coupled to receive the pumped signal and coupled to the voltage sensor to receive a 
sensed signal generated by the voltage sensor, the inhibiting circuit being coupled to 
the input buffer to generate the inhibiting signal in response to the pumped signal 
and the sensed signal. 

68. An input system for a low-voltage flash memory device, comprising: 
an input buffer comprising: 

an input stage comprising a transistor comprising a gate, a drain, and 
a source, the gate being coupled to receive an inhibiting signal and the drain being 
coupled to receive an input signal, the transistor being controlled to inhibit the input 
signal from being presented at the source when the inhibiting signal is at a first 
predetermined level; and 

an output stage coupled to the input stage to present the input signal 
to the low-voltage flash memory device; and 

an inhibiting circuit coupled to the input buffer to selectively produce the 
inhibiting signal, the inhibiting circuit being coupled to receive a pumped signal and 
a sensed signal. 

69. The input system of claim 68 wherein: 

the transistor comprises an n-channel transistor; and 
the output stage comprises an inverter comprising a first connection and a 
second connection, the first connection being coupled to the source of the transistor 
and the second connection to present the input signal to the low-voltage flash 
memory device. 

70. The input system of claim 68, wherein the inhibiting circuit comprises: 

a first n-channel transistor comprising a gate coupled to receive the sensed 
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signal, a drain coupled to present the inhibiting signal, and a source coupled to 
ground; 

a second n-channel transistor comprising a gate coupled to an inverted 
sensed signal, a drain, and a source coupled to ground; 

a first p-channel transistor comprising a gate coupled to the drain of the 
second n-channel transistor, a drain coupled to the drain of the first n-channel 
transistor, a source coupled to receive the pumped signal, and a bias coupled to 
receive the pumped signal; and 

a second p-channel transistor comprising a gate coupled to the drain of the 
first n-channel transistor, a drain coupled to the drain of the second n-channel 
transistor, a source coupled to receive to the pumped signal, and a bias coupled to 
receive the pumped signal. 

71. The input system of claim 26, further comprising a voltage sensor coupled to 
receive the pumped signal and the input signal, the voltage sensor to generate the 
sensed signal, the inhibiting circuit being coupled to the voltage sensor to generate 
the inhibiting signal in response to the pumped signal and the sensed signal. 
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